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Opening Remarks 

 This Learning Cycle about grade Optics and Vision fulfills the outcomes “OP8.1: 

Identify and describe, through experimentation, sources and properties of visible light including: 

rectilinear propagation, reflection, refraction” and “OP8.4: Evaluate the impact of 

electromagnetic radiation-based technologies on self and community” from the Saskatchewan 

Curriculum. Students are progressing in their knowledge about light and optics and applying 

their knowledge into discovering how light and optics impacts self and others. The following 

lessons attached are good curriculum fit because the follow the indicators and outcomes, while 

giving students the opportunity to take their learning into their own hands.  

 

These lessons are created with the purpose of discovering before defining. The 

assessment included in these lessons include both formative and summative. Examples include 

open book worksheets, lab reports, check lists, projects, and in class debates. Although the 

lessons provided would fulfill 5 hours of class time, I would recommend spending more time on 

the definitions and the properties of the wavelengths. In saying this, I would predict about 7 

hours of class time to fulfill this learning cycle. In order to finish the entire unit of Vision and 

Optics, I would continue from the debate by looking at technology that helps us see without the 

use of electromagnetic radiation and then continue by analyzing how humans see; later 

comparing to sight of other living creatures. Although the outcomes are out of order, they can be 

connected several different ways that still allow students to have a meaningful science 

experience.  

 



Engagement Activity 
Subject/Grade: Science 8 
Lesson Title: Intro To How Light Travels        Teacher: Miss. Dalgarno 

Stage 1: Identify Desired Results 
Outcome(s)/Indicator(s): 

OP8.1 Identify and describe, through experimentation, sources and properties of visible light 
including: rectilinear propagation, reflection, refraction. 
 
i)Predict how light will refract when passing into transparent media with different refractive 
indices (e.g., water, salt water, plastic, glass, and oil) and conduct an experiment to confirm or 
refute that prediction. 
Modified indicator: 
 
Through experimentation, identify, describe, and predict the 
characteristics of visible light in a variety of circumstances.  
 
 
 
Key Understandings: (‘I Can’ statements) 
 
I Can predict how light travels through different media and 
prove/disprove my prediction through an experiment. 
 
I Can identify and describe the different ways light travels 
 
 
 

Essential Questions: 
 
 
How does my outlook 
about the world change 
when I understand what I 
can and cannot see? 
 
 

Stage 2: Determine Evidence for Assessing Learning 
 
Formative: 
Are students able to make education predictions?  
Are they bringing in previous knowledge to make predictions? 
Can students identify the different ways light travel? 
Can they explain the differences in how light travels? 
Can students construct an experiment and la that displays how light travel? 
 
 
 
 
 
 
 
 



Stage 3: Build Learning Plan 
Set (Warm-up, Focusing the Learning):    Time: 5 Min 
 
Watch the YouTube Video called ‘Amazing Water Refractions’ 
https://www.youtube.com/watch?v=tVtg_YJ0Bbo  
Have a conversation with students about why they think the 
pictures changed what the class of water was placed in from of 
the projected image. 
Ask questions such as: Did the picture change because of the 
water? Or the glass? 
 
 
Development:                                              Time:53 
 

1. Students will be put in groups and given different 
materials to experiment with how light travels and bend. 
Students will follow the worksheet and do an in class 
lab report. 40 Min 

2. Teacher will go through slide show (slides 1-18) 
http://www.slideshare.net/spanglerscience/lightppt-presentation  
            13 Min 
 
 
Learning Closure:                                          Time: 2 
 
Have students give examples of when they see light bend and 
travel in their lives. What kind of light rays do people interact 
with? Write down ideas on the board and take a picture, these 
ideas will be used for the next lesson. 
 
 
 
 
 
 
 
 

Materials/Equipment: 
-Laser Pointer & Flashlight 
-Mirrors 
-Wooden Blocks 
-Water glass 
-Water 
-Oil 
-Salt 
-Worksheets 
-Spoons 
-Paper towel 
 
 
Management 
Strategies: 
-Teacher will put students 
in groups 
-Have students work in 
separate areas 
- 
 
Safety Considerations: 
-Work by sinks 
-Have towels for spills 
-Go over the importance of 
not pointing a laser beam in 
someone’s eye 
 
Possible Adaptations/ 
Differentiation: 
 
-Students can create 
pictures instead of write-
ups for their data. 
-Report can be done orally 

Stage 4: Reflection 

 
 
 
 
 



How Light Travels and Bends Worksheet 
 
Name  
Lab Partner (s)  
Lab Experiment  
Date  

 
Hypothesis: What do you think will happen? Why? 
 
 
 
 
Materials:  
 
 
 
 
 
 
 
 
Procedures: What are the steps of the experiment? 

1. (Fill the curved glass with water 
2. Shine the laser through the water (do the same with the flashlight) 
3. Collect Data 
4. Place spoon in the water 
5. Collect data 
6. Etc… ) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Data Recording: What are the results of the experiment 
 Laser Pointer Flashlight Spoon 
Water in 
a curved 
glass  

 
 
 
 
 
 
 

  

Salt 
Water in 
curved 
glass  

 
 
 
 
 
 
 

  

Oil in 
curved 
glass 

 
 
 
 
 
 

  

Water in 
a square 
class 

   

Salt 
Water in 
Square 
glass 

   

Oil in 
Square 
glass 

   

Wooden 
Block 

   



1 Mirror    

2 or 
more 
Mirrors 

 
 
 
 
 
 

  

 
Analysis: Explain your results 
 
 
 
 
 
 
 
 
 
 
 
 
 
Complications: Did anything go wrong in your experiment? 
 
 
 
 
 
 
Conclusion: What did you learn? Was your hypothesis correct? Why or why not?  Draw a picture 
on the back of your report that shows ONE result from your experiment.  
 
 
 
 
 
 
 
 
 
 





CSS 6c
HOW LIGHT MOVES

Straight Line unless altered by what 
moving in.



LIGHT SCATTERS AS GOES
Light scatters and looses energy 

the further away from its 
source.



SCATTERING
• Light released and spreads in 

all directions.  
–Why room is even with light.

–Sky blue: shortest 
wavelengths, spread more.





REFLECTION
Light bounces off surface at 

same angle it hits.





ABSORPTION
• LIGHT IS TAKEN IN BY AN 

OBJECT (MATTER) AND HOLDS 
IT.

• ENERGY TRANSFERRED FROM 
LIGHT TO HEAT.

• AIR PARTICLES DIMINISH 
LIGHT.



SCIENCE
LIGHTS UP

MY LIFE



TRAVELS THRU MATTER



CSS6f
INTERACTS WITH MATTER

TRANSMISSION
• Light goes straight unless changes 

what it travels through.
• Travels through matter: gases 

(air), liquids (water) and solid 
(glass).



TRANSMISSION: 
Terms for mediums

• Transparent- allows all light 
through.

• Translucent- allows some light 
through.

• Opaque- allows no light 
through.



CLEAR=TRANSPARENT
SMOKY=TRANSLUCENT
SOLID=OPAQUE



When Light Strikes an Object
When light 

strikes an 
object, the light 
can be 
reflected, 
transmitted, or 
absorbed.



REFRACTION
• The change in direction and 

speed.

• Moving from water to air, light 
changes angles and speed of 
travel.



Refraction of Light
When light rays enter 

a medium at an 
angle, the change 
in speed causes 
the rays to bend, or 
change direction.



CSS 6d
LENSES

Alter direction of light.
• Concave-spreads out.
• Convex- brings to focal point.



LENSES con’t
CONVEX

-brings image to 
focal point.

Image is larger and 
upside down.

ie: eye, 
microscope, 

magnifying glass.

CONCAVE
-spreads image 

out.
-image is smaller 

and upright.
ie: corrective 

glasses.



References 
 
 
Work Sheet Template was retrieved from https://www.pinterest.com/pin/536069161866794333/   
 
Slide Show was retrieved from http://www.slideshare.net/spanglerscience/lightppt-presentation  
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Exploring Activity #1 
Subject/Grade: Science 8 Lesson Title: Types of Light Teacher: Miss. 
Dalgarno 

Stage 1: Identify Desired Results 
Outcome(s)/Indicator(s): 

OP8.1 Identify and describe, through experimentation, sources and properties of visible light 
including: rectilinear propagation, reflection, refraction. 
 

a) Classify natural and artificial sources of light as incandescence or fluorescence 
(including phosphorescent, chemiluminescent, and bioluminescent). 

g) Describe applications of the laws of reflection in everyday life (e.g., sun dogs, rear 
view mirror, magician’s tricks, and the ability to see the Moon and other non-luminous 
bodies). 

Modified indicator: 
 
Identify, describe, then classify the sources and properties of 
light into the categories incandescence and fluorescence.  
 
 
 
 
Key Understandings: (‘I Can’ statements) 
 
I Can classify natural sources of light as incandescence or 
florescence. 
I Can identify properties of natural light. 

Essential Questions: 
 
 
How does my outlook about 
the world change when I 
understand what I can and 
cannot see? 
 

Stage 2: Determine Evidence for Assessing Learning 
 
Formative:  
Can students identify natural sources of light? 
Can students identify artificial sources of light 
Can students classify natural sources of light as incandescence or florescence? 
Can students identify properties of natural light? 
 
 
 
 
 
 
 
 



Stage 3: Build Learning Plan 
Set (Warm-up, Focusing the Learning):    Time: 5 
 
Return to the list of light sources your students gave from the 
previous class. 
 
Development:                                              Time: 53 
 

1. Bring in experiment from last class about how light 
travels in a straight line, which is why it either 
reflects/refracts or stops at an object 

2. Go over properties of natural light 
http://mail.nlesd.ca/~david_cashin/Sci%208/8Unit2Ch4
Slideshow09Mod%20Dave.pdf slides 11-21  

3. Have students go around the school and outside to 
identify natural and artificial light. Have student 
research different kinds of natural and artificial light as 
well. 

4. Write all of the findings on the board 
5. Give definitions to the different kinds of light – have 

students take notes. 
6. With these definitions, have students classify each of 

their findings  
 

 
Learning Closure:                                          Time: 2 
 
Exit Card: Draw a source of light, identify it and its category  
 
 
Possible Adaptations/ 
Differentiation: 
-Students can create pictures instead of write-ups for their data. 
-Students can create a story or visual piece in order to 
understand the definitions before classifying  
 

Materials/Equipment: 
-Teacher notes 
-Paper/pen for students 
-Videos 
-Projector 
-Worksheet 
 
Management 
Strategies: 
-Students will be in groups 
-Give boundaries to where 
students can go 
-Go outside at the same 
time 
-Review how to be quiet in 
the hallway 
-Raise hands to talk 
-Students will take notes 
 
Safety Considerations: 
-Tell students to walk not 
run 
-Point out anything outside 
that students should be 
aware of in order to be safe. 

Stage 4: Reflection 

 
 
 
 
 

!



Definitions!
Light:!A!form!of!energy!that!can!be!detected!by!the!human!eye!
!
!
Incandescence:!Emitting!light!as!a!result!of!being!heated!with!a!variety!of!colors,!frequencies,!
and!wavelengths!
Phosphoresce:!Light!emitted!by!a!substance!that!has!absorbed!energy!from!another!source!!
Luminous:!Objects!that!emit!energy!in!the!form!of!light!
!
!
Fluorescence:!Emitting!visible!light!when!exposed!to!ultraviolet!light!
Nonluminous:!Objects!that!do!not!emit!light!but!may!reflect!light!from!other!sources!
Chemiluminescence:!It!is!the!process!of!transforming!chemical!energy!into!light!energy!with!
little!or!no!change!in!temperature.!
Bioluminescence:!The!production!of!light!by!means!of!a!chemical!reaction!in!an!organism!
!
!
Possible!Examples!students!may!give!in!class!and!where!they!would!be!classified:!

Incandescence! Fluorescence!
!
!
!
!
!
!
!
!
!
!
!
!

!

!
!
Natural:!Sun,!Moon,!Stars,!glow!worm,!lightning,!lava,!fireflies,!meatier!!!
Artificial:!Fire,!lamps,!oil!lamps,!flashlight,!laser!pointer,!light!bulbs!
!
!
!
!
!
!
!
!
!



Grade 8 Science
Unit 2: Optics

Chapter 4: Many properties 
of light can be understood 
using a wave model of light.



The Wave Model

Explains that light is a type of 
wave that travels through 
empty space and transfers 
energy from one place to 
another



A Wave...

* A Peak is also called the crest.



Frequency: the number of 
repetitive motions that 
occur during a given time.

Ex. The number of 
wavelengths that pass a 
point in 1 second.

yMeasured in Hertz



Amplitude: the height of a 
wave crest or depth of a 
wave trough as measured 
from the rest position.

ycrest height = trough depth
yThe larger the amplitude, 
the greater the energy 
transported.



Wavelength: the distance 
from crest to crest, trough 
to trough or the distance 
covered by one complete 
crest and one complete 
trough.

yMeasured in meters
yLonger wavelengths refract 
the least.



Frequency and Wavelength

yHigh frequency waves have 
short wavelengths

yLow frequency waves have 
long wavelengths



Wavelength - Frequency Relationship



Electromagnetic Radiation
The transmission of energy 
in the form of waves that 
extend from the longest 
radio waves to the shortest 
gamma rays.



Electromagnetic Radiation



Types of Electromagnetic 
Radiation

1. Radio waves: the longest 
wavelength and lowest 
energy and frequency.

yCan be used to help us see 
the inside of our bodies to 
diagnose illness. Ex. MRI



Magnetic 
Resonance 
Imaging



2. Microwaves: have the 
shortest wavelength and 
the highest frequency of all 
radio waves.

yEx. Microwave ovens, 
telecommunication 
satellites, radio telescopes, 
radar (remote sensing)



H
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Microwave ovens use a specific 
frequency that is strongly absorbed 
by water molecules in food.



3. Infrared Waves: longer 
wavelength and lower 
energy and frequency.

yInfrared means below red
yAlso called heat radiation
yEx. Remote controls, 
computer, heat lamps, 
motion sensors
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4. Visible Light Spectrum
yCan be continually detected 
by our eyes.



5. Ultraviolet Waves: shorter 
wavelength and higher 
energy and frequency.

yVery energetic
yHave the ability to kill 
bacteria in food and water 
and medical supplies.

yEx. Sun, detect fingerprints



Using 
Ultraviolet 
Radiation



6. X-Rays: have a shorter 
wavelength, and higher 
energy and frequency than 
UV.

yUsed to photograph teeth, 
bones and the inside of 
machines, security screening



X-Ray 
Imaging



7. Gamma Rays: have the 
highest energy and 
frequency and the shortest 
wavelength.

yResult from nuclear 
reactions.

yProduced by the hottest 
regions of the universe.



Gamma 
Rays: 
Nuclear 
Explosion

Gamma 
Rays: Medical 
Treatment



Electromagnetic Radiation... A 
Safety Concern?

Generally, higher energy electromagnetic 
radiation is more harmful to humans.
The Earth’s atmosphere is able to protect us 
from some of the more dangerous 
electromagnetic radiation present in space, 
making the Earth a safe place for humans.
Changes to present conditions may comprise 
our safety.



Positive and Negative Effects to 
Exposure to Electromagnetic 
Radiation

X-Rays Ultraviolet Radio Waves

Positive 
Effects

Medical 
detection

Used to 
treat 
jaundice in 
babies

Improved tele-
communication

Negative 
Effects

Over-
exposure 
can lead 
to cancer

Skin cancer Uncertain of 
long-term
exposure



Name:    Date:    Classify light sources 
  
  

 Natural light source  Man-made light source 

Extension: Write a sentence to explain on why each item you have put outside the ovals is not a light source. 

© SaveTeachersSundays.com 2013 



© SaveTeachersSundays.com 2013 © clipart.com and clker.com 2013 



Jar Moon Candle Eyes Sun 

Book Fire Torch Fireworks Light bulb 

Stars Firefly CD Glow worm TV 

© SaveTeachersSundays.com 2013 © clipart.com and clker.com 2013 



Answers  
  

 Natural light source  Man-made light source 

Extension: Write a sentence to explain on why each item you have put outside the ovals is not a light source. 

© SaveTeachersSundays.com 2013 © clipart.com and clker.com 2013 
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Exploring Activity #2 
Subject/Grade: Science 8 
Lesson Title: Natural Verses Artificial Light Teacher: Miss. Dalgarno 

Stage 1: Identify Desired Results 
Outcome(s)/Indicator(s): 

OP8.4 Evaluate the impact of electromagnetic radiation-based on self and community 
a) Describe the characteristics (i.e., wavelength, frequency, energy transferred, and typical 

sources) of different types of electromagnetic radiation, including infrared, visible light, 
ultraviolet, X-rays, microwaves, and radio waves. 

b) Compare properties of visible light (e.g., relative energy, frequency, wavelength, and 
human perception) to the properties of other types of electromagnetic radiation, including 
infrared, ultraviolet, X-rays, microwaves, and radio waves. 

Modified indicator: 
 
Describe the characteristics of electromagnetic radiation-based and 
then compare to the characteristics of visible light 
 
Key Understandings: (‘I Can’ statements) 
 
I Can describe the characteristics of electromagnetic radiation.  
I Can compare and contrast the characteristics from visible light to 
electromagnetic radiation. 
 
 
 
 
 
 
 
 

Essential Questions: 
 
How does my outlook 
about the world change 
when I understand what I 
can and cannot see? 
 
 
 

Stage 2: Determine Evidence for Assessing Learning 
 
Summative: Open Book Electromagnetic Spectrum Work Sheet 
 
Are students able to describe the characteristics of electromagnetic radiation? 
Are students able to compare and contrast the characteristics from visible light to electromagnetic 
radiation? 
 
Questions 1-2 are worth 4 marks, 3 is worth 7 marks, questions 4-6 are worth 3 marks, column 
question is worth 14 marks, questions 15-19 are worth 2 marks. The entire worksheet will be out 
of 50 marks. 
 
 



Stage 3: Build Learning Plan 
Set (Warm-up, Focusing the Learning):    Time: 5 
Review properties of natural light slides in PowerPoint 
http://teacherweb.com/NF/FRJH/MrsCorbett-Davis/8-
Electromagnetic-spectrum-slideshow.pdf  
 
Development:                                              Time: 50 

1. Continue in PowerPoint about the properties of 
electromagnetic radiation. 
a) Students will take notes and draw the electromagnetic 

spectrum  
2. Explain to students that although we cannot do an 

experiment on electromagnetic radiation because we can’t 
see it and it’s dangerous, we can still learn about the 
spectrum 

3. Students will partake in the “Spectroscope Activity” 
(Shinning a white light through a glass prism) 
a) Have students draw results and talk about why these 

are the result and where the invisible light would be in 
the spectrum 

4. Have students then use their notes to complete the 
“Electromagnetic Spectrum” worksheet (omit questions 4 
& 6) 
 

 
Learning Closure:                                          Time:  
 
Exit Slip: What is your favorite color and where is it on the 
electromagnetic scale?  

Materials/Equipment: 
-PowerPoint 
-Glass Prism 
-White light/light box 
 
Management 
Strategies: 
-Group work 
-Independent work 
-Note taking 
 
 
Safety Considerations: 
-Safety around working 
with light, not pointing it in 
people’s eye. 
 
 
 
Possible Adaptations/ 
Differentiation: 
 -Students can work in pairs 
for worksheets 
-Students can focus on the 
visible light spectrum. 

Stage 4: Reflection 

 
 
 
 
 
!
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Grade 8 Science 
Unit 2: Optics 

Chapter 4: Many properties 
of light can be understood 
using a wave model of light. 
 



Light 
Light: a form of energy that can 

be detected by the human eye. 
Visible light:  is a light wave that 

you can see. It is a mixture of 
all the colors of the rainbow. 
 



Properties of Visible Light... 

Light travels in a straight line... 
(rectilinear propagation) 
 



Refraction is the bending or changing 
direction of a wave as it passes from one 
material to another.  
White light (sunlight) is made up of waves 
having different wavelengths and 
frequencies. 



•Except when white light passes through 
some materials.  It can bend. 
Light refracts (Refraction) 
 

 
Bent Stick 



Visible Light Spectrum 
If light waves are passed through a prism, it is refracted into a 
rainbow of colors. 
Each color has a different wavelength, longer wavelengths refract 
less than shorter wavelengths 



The constituent colors of 
white light are: 

Red 
Orange 
Yellow 
Green 
Blue 
Indigo 
Violet 

 

ROY  G  BIV 

**Red has the 
smallest refraction 
and violet has the 
greatest. 



Light and The 
Electromagnetic Spectrum 
 Visible light (the light we see) is 

only a small portion of the waves 
around us. 

 There are invisible waves around 
us, some are travelling right 
through us.   



Frequency, Wavelength and 
Energy 

The longer the wavelength, the lower the 
frequency 
A. Wave passes through  an area once in a 

second.  Frequency = 1 Hertz 

B. 4 waves pass through the same area in a 
second.  Frequency = 4 Hertz 



What wave has the highest frequency? 

“B” has the highest frequency   
“B” has the shortest wavelength 

What wave has the most energy? 

•   “B” has the most energy because it has 
the highest frequency  and it has the 
shortest wavelength 

High frequency waves 
have shorter wavelengths 
and produce more energy  



Electromagnetic Radiation 

The transmission of energy in 
the form of waves that 
extend from the longest 
radio waves to the shortest 
gamma rays. 
 



Types of Electromagnetic 
Radiation 

1. Radio waves 
2. Microwaves 
3. Infrared Waves 
4. Visible Light Spectrum 
5. Ultraviolet Waves 
6. X-Rays 
7. Gamma Rays  
Electromagnetic Spectrum Song 

 

http://video.google.ca/videosearch?sourceid=navclient&rlz=1T4HPIA_enCA302CA203&q=electromagnetic+spectrum+song&um=1&ie=UTF-8&ei=XwUXS5OKNdKWtgeouvnoBA&sa=X&oi=video_result_group&ct=title&resnum=1&ved=0CA4QqwQwAA


Electromagnetic Spectrum 



 Light and the Electromagnetic Spectrum 
The visible spectrum is a tiny portion of a much 
larger spectrum of radiation called the 
electromagnetic spectrum. 

 
Electromagnetic radiation is transmission of energy 
from the longest radio waves to the shortest gamma 
waves. 

 See pages 152 - 154 



Types of Electromagnetic Radiation 
1. Radio waves:  

the longest wavelength and lowest energy and 
frequency. 
Can be used to help us see the inside of our 
bodies to diagnose illness. Ex. MRI 

Magnetic  
Resonance  
Imaging 



2. Microwaves: 
have the shortest wavelength and the highest 
frequency of all radio waves. 
Ex. Microwave ovens, telecommunication 
satellites, radio telescopes, radar (remote sensing) 

Microwave 
ovens use a 
specific 
frequency that 
is strongly 
absorbed by 
water 
molecules in 
food. 



3. Infrared Waves: 

longer wavelength = lower energy and 
frequency. 
Infrared means below red 
Also called heat radiation 
Ex. Remote controls, computer, heat 
lamps, motion sensors 
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4. Visible Light Spectrum 
Can be continually detected by our eyes. 
(look back at slide 12) 



5. Ultraviolet Waves (UV): 
shorter wavelength =higher energy and 
frequency. (Just beyond the visible region of the spectrum.) 

Very energetic 
Have the ability to kill bacteria in food and water 
and medical supplies. 
Ex. Sun,  

Wearing sunglasses and sunscreen help 
protect you against harmful UV radiation. 

Wavelengths shorter than Visible Light 



6. X-Rays: 
have a shorter wavelength = higher energy and 
frequency than UV. 
Used to photograph teeth, bones and the inside of 
machines, security screening 

 

X-Ray Imaging 



7. Gamma Rays: 
have the shortest  

wavelength = the highest  
energy and frequency in the  
electromagnetic spectrum. 
 

Result from nuclear reactions. 
 

Produced by the hottest 
regions of the universe. 
 

Gamma 
rays can be 
used to kill 
cancer cells. 
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!
Explain Activity 

Subject/Grade: Science 8   Lesson Title: Electromagnetic Radiation in Everyday 
Life      Teacher: Miss Dalgarno 

Stage 1: Identify Desired Results 
Outcome(s)/Indicator(s):  
OP8.4 Evaluate the impact of electromagnetic radiation-based on self and community 
 

c. Provide examples of uses of instruments that emit or detect different types of electromagnetic 
radiation (e.g., cordless phone, cell phone, GPS, wireless computer network, black light, X-ray 
photographic film, radio, and thermal imaging camera). 

d. Analyze the design and function of a technology that incorporates electromagnetic radiation 
(e.g., microwave oven, solar cooker, sun tanning lamp, infrared heat lamp, radio, medical 
imaging X-ray, blacklight, UV fire detector, night vision goggles, infrared thermography, and 
radar) on the basis of student-identified criteria such as cost, usefulness, and impact on self, 
society, and the environment. 

 

Modified indicator: 
 
Provide one example of an instrument that emits types of 
electromagnetic radiation and analyze the design, function, 
and impact of the instrument.  
 
Key Understandings: (‘I Can’ statements) 
 
I Can provide an example of an instrument that emits types 
of electromagnetic radiation. 
 
I Can analyze the function, design, and impact of the 
function. 
 
 

Essential Questions: 
 
How does my outlook about the world 
change when I understand what I can 
and cannot see? 
 
Cross-Curricular Connections  
CC8.7 
Use oral language to effectively express 
information and ideas of complexity in 
formal and informal situations (e.g., to 
debate a point, to participate in a 
meeting, to give a dramatic reading of a 
poem or play excerpt).   

Stage 2: Determine Evidence for Assessing Learning 
Summative Assessment, please see rubric attached to lesson plan 
 
 
 
 
 
 
 
 
 



Stage 3: Build Learning Plan 
Set (Warm-up, Focusing the Learning):  Time:5 
 
Students will review the notes from last lesson and discuss 
other forms of electromagnetic radiation we see in our 
everyday life. Write these examples on the board and have 
students identify the purpose of the instrument. Have 
students write these examples down.  
 
 
Development:                                           Time: 50 
 

1. Students will have an assignment where they will 
pick an instrument that emits electromagnetic 
radiation, answer questions given to them, and then 
present it in a creative way in front of the class 
a. Ideas for this project would have been discussed 

in the set while accessing prior knowledge from 
the lesson before. 

b. See Assignment details “Electromagnetic 
Radiation in Everyday Life” attached to the 
lesson 

 
 
Learning Closure:                                   Time: 5 
    
Exit Slip: Have you ever had an electromagnetic radiation 
instrument used on you? What was it like? How did you 
feel? 

Materials/Equipment: 
-Access to computers 
-Access to art supplies 
-Notes from previous lessons 
-Assignment Details 
 
Management Strategies: 
-Independent work 
-Group work 
-Writing notes on the board 
-Explaining assignment and giving them 
a written copy of instructions  
-Tell students that their presentation 
cannot consist of videos that they didn’t 
create; a few is okay. 
 
Safety Considerations: 
-Clarifying that students just need to 
research the instrument, not use it or 
have it used on them 
 
 
Possible Adaptations/ 
Differentiation: 
-Students can work in pairs if they do 
not want to work individually. 
-Students have the freedom to pick their 
own instrument. 
-Students have the freedom to choose 
how to present their project. 
-Student with special learning 
requirements could research a visible 
light source.  
 
 
 

Stage 4: Reflection 

 



0
Electromagnetic0Radiation0in0Everyday0Life0

!
!
OP8.4: Evaluate the impact of electromagnetic radiation-based technologies on self and 
community. 
 
Assignment Instructions: Pick ONE piece of technology that emits electromagnetic radiation that 
is used in everyday life. Show your findings creatively and present your project in front of the 
class. You will be required to do a 7-10 minute presentation about your topic. 
 
Examples include: Microwaves, X-Rays, Radio, Cellphones, Tanning Light, etc.… 
 
In your project, be sure to answer the following questions: 
 
What is the name of your technology? 
Who created it, why and when?  
What is the purpose of it? 
Does it have any side affects? 
Are there any controversies about your technology? 
Does it impact the environment? 
How has your chosen technology impacted people? 
How much does it cost to make? 
How much does it sell in retail for? 
Who pays for it? Is it a personal item or public item? 
How does the radiation move? What is the frequency, energy level and wave length? 
 
Projects must include titles, pictures, your name, date, and links to resources! 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



“Electromagnetic Radiation in Everyday Life” Project Assessment 
 

 1 2 3 4 5 
Information  3 or less 

questions were 
answered with 
little detail. No 
resources given. 

Some 
questions 
were 
answered 
with little 
detail. 
Resources 
missing 

All of the 
questions were 
answered but 
with with little 
detail. 
Resources 
given. 

All of the given 
questions were 
answered fully 
with correct 
information. 
Resources 
given. 

All of the 
questions 
were 
answered 
fully with 
correct info. 
Extra info 
was 
included or 
expanded 
on. 
Resources 
given. 

Creativity, 
Organization 

Information 
was missing, no 
titles, pictures, 
or videos were 
included in 
project. Hard to 
follow and read. 

Information 
was 
somewhat 
organized, 
titles, 
pictures, and 
videos 
didn’t really 
relate to 
topic. Hard 
to view and 
make sense 
of.  

Information 
was organized 
but sometimes 
hard to follow, 
titles were not 
clear and 
project was 
hard to view. 

Information 
was organized, 
flowed well, 
and clear. 
Project included 
titles, pictures, 
and videos that 
related to topic. 
Made for easy 
viewing.  

Information 
was very 
organized, 
clear and 
connected. 
Included 
titles, 
pictures, 
videos that 
related to 
topic. Easy 
to view and 
interesting 
to look at. 

Presentation Presentation did 
not make any 
sense, no eye 
contact or 
interest when 
speaking.  

Presentation 
made little 
sense, little 
eye contact 
and little 
interest 
when 
speaking. 

Presentation 
made sense 
but had some 
missing 
information. 
Made eye 
contact and 
sounded 
interested.  

Presentation 
made sense and 
included all 
information 
needed. Made 
eye contact 
through the 
majority of the 
presentation 
and was 
interested in 
topic.  

Presentation 
made sense, 
included 
extra 
information, 
kept eye 
contact 
through 
entire 
presentation, 
sounded 
interested 
and engaged 
the audience 
in 
presentation.  



Extend Activity 
Subject/Grade: Science 8   Lesson Title: Pros/Cons of Electromagnetic 
Radiation             Teacher: Miss Dalgarno 

Stage 1: Identify Desired Results 
Outcome(s)/Indicator(s)/Treaty Outcomes and Indicators: 

OP8.4 Evaluate the impact of electromagnetic radiation-based on self and community 
e) Defend a position on an issue or problem, identified through personal research, related to 
the impact of electromagnetic radiation-based technologies on self and community. 

Modified indicator: 
 
Defend the benefits/issues with the use and impact in the 
community of electromagnetic radiation instruments in 
class based on research. 
 
 
Key Understandings: (‘I Can’ statements) 
 
I Can defend a position about the use of electromagnetic 
radiation in the community. 
I can research my position about electromagnetic radiation.  
 
I Can gather information, form an opinion, and present the 
opinion orally and written. 
 

Essential Questions: 
 
How does my outlook about the 
world change when I understand 
what I can and cannot see? 
 
 
 
Cross-Curricular 
Connections: 
Outcome: CR8.5 
Listen critically to understand, 
gather information, follow 
directions, form an opinion, and 
analyze oral presentations for 
diverse opinions, presenter’s 
point of view, values, and 
biases, stereotypes, or 
prejudices. 
 

Stage 2: Determine Evidence for Assessing Learning 
 
 
 
Summative: Please see Rubric  
 
 
 
 
 
 
 



Stage 3: Build Learning Plan 
Set (Warm-up, Focusing the Learning):    Time: 4 
 
Watch the video “The Art of Debate: Never Lose An 
Argument Again” (from 1:15-3:20) 
https://youtu.be/LesGw274Kjo?t=1m15s  
 
Development:                                              Time: 55 
 

1. Tell students that today the class is having a debate 
about the pros and cons of using electromagnetic 
radiation in the community 

2. Ask students, based on their research projects from 
the last lesson if they think that electromagnetic 
radiation should be used in the community 
a) Have a section for students to stand if the agree, 

unsure, or do not agree. 
a) Go over the basis of debating and place 

students into two sides (pro side vs. con side) 
3. Give students 30 minutes to research their position 

a) Remind them of their assignments from the last 
class, they should use this knowledge in their 
argument 

b) Students will be given a work sheet 
4. For the last 20 minutes of class, students participate 

in a debate  
5. Students will be given a worksheet for homework 

about the debate (hand out before their research so 
students know what questions they will have to 
answer) 

 
 
Learning Closure:                                        Time:5 
 
Students will be asked if they changed their mind about 
their first opinion about the use of electromagnetic 
radiation in the community. Ask why they changed their 
minds or kept their opinions. 

Materials/Equipment: 
-Video 
-Worksheet 
-Access to Computers 
 
Management Strategies: 
-Going over the 
rules/procedures of a debate 
-The teacher will mediate the 
debate 
-The debate will only be 20 
minutes because the time limit 
will help control the room and 
keep focused. 
 
Safety Considerations: 
-Debates should not take place 
with students who are not ready 
to respectfully debate due to the 
safety of other students. 
 
 
Possible Adaptations/ 
Differentiation: 
-Although all students must say 
something during the debate, 
students have a choice of what 
they want to say and can then 
create a better opinion in their 
written work sheet. If a student 
is unable to take part in the 
debate, students can take notes 
or be the judge of the debate. 
 
 
 
 

Stage 4: Reflection 

 



 
The Great Debate of Electromagnetic Radiation 

Name: 
Group Members: 
Date: 
 
1.What was the opening statement of your argument? (1 mark) 
 
 
 
 
 
 
 
2. Did your group have any disagreements on your opening statement? What would you have 
done differently? How did you come to an agreement? (3 marks) 
 
 
 
 
 
 
 
 
 
 
 
3. What do you think was your strongest argument and why? (2 marks) 
 
 
 
 
 
 
 
 
 
 
 
4.What were some strong arguments that your opponent made? Did it make you change your 
opinion? Why or why not? (4 marks) 
 
 
 
 
 



 
 
 
 
5.!Do!you!think!we!could!live!in!a!world!without!any!electromagnetic!radiation?!What!what!
change!in!our!world?!(4!marks)!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
6.!What!have!you!learned!through!the!debate?!How!does!this!new!knowledge!change!how!you!
view!the!world?!Explain!why!or!why!not.!(4!marks)!
!
!
!
!
!
!
!
!
!
!
!
!
 
 
 
 
 
 
 
 
 
 
 



 
Rubric for “The Great Debate” 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 1 2 3 4 5 
Debate Did not 

participate in 
debate, did not 
do any 
research and 
did not form 
an opinion 

Participated at 
the bare 
minimum, 
formed an 
opinion but 
changed during 
the debate, did 
little research 

Somewhat 
participated 
but did not 
go into 
detail in 
debate, 
formed an 
opinion, did 
enough 
research to 
back up 
opinion 

Participated 
in debate 
with enough 
detail to 
back up 
opinion, 
formed an 
opinion and 
had the 
research to 
back up 
opinions 

Fully 
Participated 
in debate 
and backed 
up opinion 
with an 
extensive 
amount of 
research.  

Worksheet Questions 
were hardly 
answered, no 
detail or 
explanation 
given. 

Questions were 
missing lots of 
information, 
little detail or 
explanation 
was given 

Questions 
mostly 
included all 
of the 
information, 
some detail 
or 
explanation 
was given 

Questions 
included all 
information, 
gave detail 
or 
explanation 
when asked 
in question.  

Questions 
included an 
extensive 
amount of 
explanation 
and gave 
detail or 
explanation 
in all 
questions.  



Resources 
 
“The Art of Debate: Never Lose An Argument Again” video retrieved from: 
https://youtu.be/LesGw274Kjo?t=1m15s  
 
“The Great Debate of Electromagnetic Radiation” worksheet adapted from Eric Campbell’s 
“Incinerator Assessment Activity”, Sunningdale Elementary School 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Final Reflection 

 The Learning Cycle for Science 8: Optics and Vision was a challenging experience but 

was very beneficial to my professional development. This was a unit that I did not feel 

comfortable doing as I had little recollection of participating in this unit as a student. Regardless, 

this learning cycle allowed myself to become more confident in teaching the unit and 

understanding the content. In result of this assignment, I am aware of the resources and 

opportunities I have with my students to give them a student-centered inquiry lessons. I would 

like to further explore the grade 8 Science textbooks within school in order to learn more about 

the topics so I can continue to become more confident in the concepts before I teach them. 

Overall, I learned lots about Vision and Optics and feel that I have created a Learning Cycle than 

I can continue to develop in order to give my students a meaningful learning experience that 

involves Science and society.  

 

 

 

 

 

 

 

 

 

 

 


